Many studies of early modern natural history focus upon observational, empirical techniques. Early moderns also contended with entities which could no longer be observed because they no longer existed. Although it is often assumed that extinction only emerged as a concept in the eighteenth century, the concept of natural loss appeared, often unproblematically, in areas outside natural philosophy. A survey of discussions of the extinct plant silphion across Europe in the sixteenth and seventeenth centuries shows that the possibility of natural loss was well aired. Paper technologies for collecting extinct nature ran parallel to investigations of newly found nature, and thus can place the latter in a new light. Although ideas of natural mutability often drew on ideas of historical or political change rather than philosophical concepts of natural constancy, techniques developed for extinct nature, such as the list of lost things, remained influential for the research agendas of naturalists.
Early Science and Medicine 19 (2014) contend, however, with the extinct parts of nature? At first glance, such a question should not even arise. It is generally assumed that, prior to the late eighteenth century, due to a widespread notion of the chain of being, parts of nature could neither arise nor go out of existence.1 While certain metaphysical commitments might necessitate a stable natural order for many natural philosophers, many other realms of early modern life besides the philosophical suggested that nature could be inconstant.2 Religion, law, politics, trade, exploration, antiquarianism and history all offered models of change which could be and were applied to nature.3
This essay samples discussions of a single extinct species, the ancient silphion of Cyrene (in modern Libya), by Italian, French, German, Netherlandish, English, Spanish, and Judaeo-Portuguese authors in the sixteenth and seventeenth centuries. The idea of extinction has been more often broached in recent historiography from the perspective of fossil remains. 4 The fact that lost species existed merely on paper should not cause us to ignore the importance of the debates and techniques they engendered. The varying paper technologies early moderns deployed in managing nature can indicate underlying notions concerning the natural order. For instance, a well-organized, comprehensive, and easily consultable catalogue of naturalia might be a more useful tool for accessing a stable natural order. A rapid, essayistic style might be more suited to a natural order which was itself in flux. Many authors discussed here attempted to collect as many sources as possible about silphion, to offer authoritative material and literary evidence, and to fix silphion's appearance through careful representations of the plant drawn from ancient coins or modern purported specimens. By contrast, the short essays of Guido Pancirolli (1523-99) and the purposefully disordered lists of Georg Hieronymus Welsch (1624-1677) offered seemingly haphazard assortments of lost things. This more unfamiliar approach can be better understood as reflecting an inconstant nature.
Ancient Sources of Silphion
The idea that some parts of nature, such as the ancient Libyan plant silphion (Gr.) or laserpitium (L.) had suddenly appeared, and six hundred years later disappeared from nature, was already to be found in many ancient sources. Silphion began to appear as an emblem of Cyrene on their coins in the last decade of the sixth century bce and continued until the last quarter of the third century bce (see Fig. 1 ).5 It was so treasured by the ancient world that it became the subject of a proverb: something could be as highly valued "as the silphion of Battos." Silphion was discussed by numerous Greek authors, including Aristotle, Aristophanes, Dioscorides, Galen, Herodotus, Hesychius, Hippocrates, Pausanias, Strabo, Tzetzes, and Theophrastus, and Latin ones such as Aelius Marcianus, "Apicius," Catullus, Petronius, Plautus, Pliny, Scribonius Largus, and Solinus. Such sources included natural philosophy, comedy, medicine, law, herbals, geography, history, poetry and recipes. These accounts, which often differed, offered many challenges to later interpreters. Silphion was not only known as laserpitium in Latin, but each part of the plant could have a different name, depending on the source: Laser or perhaps Benzoin, Belzoin, Both the plant's appearance and its demise seemed to be sudden. According to Theophrastus, silphion first appeared seven years before the foundation of the city Cyrene in Libya by Battos.7 Silphion would appear around Cyrene where there had been none before following the fall of a "pitchy" rain.8 Pliny and Strabo offered two differing accounts of the plant's loss (or near loss). According to Pliny, For these many years past, however, it [silphion] has not been found in Cyrenaica, as the farmers of the revenue who hold the lands there on lease, have a notion that it is more profitable to depasture flocks of sheep upon them. Within the memory of the present generation, a single stalk is all that has ever been found there, and that was sent as a curiosity to the Emperor Nero. If it so happen that one of the flock, while grazing, meets with a growing shoot of it, the fact is easily ascertained by the following signs; the sheep, after eating of it, immediately falls asleep, while the goat is seized with a fit of sneezing. For this long time past, there has been no other laser imported into this country, but that produced in focus on early modern interpretations. For the sake of consistency, I use the Greek term silphion except in the case of direct citation. This sudden disappearance of Cyrenaic silphion was the more striking considering that in the recent past, in the consulship of C. Valerius and M. Herennius, there was brought to Rome, from Cyrenae, for the public service, thirty pounds' weight of laser pitium, and that the Dictator Caesar, at the beginning of the Civil War, took from out of the public treasury, besides gold and silver, no less than fifteen hundred pounds of laserpitium.10
By contrast, Strabo offered a different tale:
Bordering on Cyrenaea is the country which produces silphium and the Cyrenaean juice, which latter is produced by the silphium through the extraction of its juice. But it came near giving out when the barbarians invaded the country because of some grudge and destroyed the roots of the plant.11
While these two accounts differ, they agree in pinning the cause of silphion's loss or near loss upon human activity. The barbarians who destroyed the crops and tax farmers who pastured their sheep on the plant sought only their own revenge or profit. It was only too fitting that the only stalk of silphion left should serve the notoriously self-interested Nero merely as a curiosity. Roman imperial iconography stressed that emperors investigated and conquered the world not for their own glory and profit, but for the common good. Pliny recorded many negative examples of tyrants who cared more for their own private profit or entertainment than for public benefit.12
Discussions of Silphion in Early Modernity
The loss of silphion raised several thorny issues for early moderns: was it possible for parts of nature to appear and disappear so suddenly? What was the human role in its destruction, and what should be the human role in its recov- The physician Pierandrea Mattioli (1501-1577) at first agreed with those who had identified the item sold in apothecary shops as Belzoin with legitimate Laser, or sap of silphion. He supported this view through the testimony of the traveler "Ludovicus Romanus" (Lodovico de Varthema, 1461-1517).20 The more noxious Asa foetida could be identified with silphion from Media and Syria.21 William Turner, in his 1568 New Herball retorted, "Matthiolus and all others that hold that Benzoin is the sweet Laser of Cyrene are reproved and founde fauty in a great error."22 For his part, Turner affirmed, "I have neyther spoken with any man nor rede in any writer of this our time that durst say that he had sene the ryght Laserpitium whereof Theophrastus and Dioscorides make mention."23 "But as for assa fetida," he continued, "I will not deny/but that it is Laser medicum or Syriacum/ as Matthiolus and other writers have taught in theyr wrytings."24
Mattioli had a change of heart. In the 1570 edition he admitted, "We used to believe that that gum of Laserpitium was nothing else but that pleasant and sweet-smelling sap which the pharmacists and perfumers call Belzoin." However, 17 Ibid., 721. since the testimony of Strabo agrees with that of Pliny that the Silphium of the Cyrenes had been always missing up to their time, nor was it then to be found, it is then no wonder that it should also be missing from our time, since none has yet been brought to us which could be said to be legitimate.25
Garcia de Orta (1501/2-1568), a physician in Goa, deployed his firsthand experience abroad in order to enter this debate. In a work first published in Portuguese in Goa, he vigorously disagreed with Lodovico de Varthema's account of Belzoin (or as he rendered it, Benjuin). He pointed out that Mattioli himself changed his views.26 He defended Asa foetida's identification with the ancient silphion through his eye-witness accounts of its use as a spice and a medicine in India.27 Besides Belzoin, other apothecary products claimed a relationship to the ancient silphion. In a lengthy letter to a fellow physician, Giovanni Battista Cortesi (1554-1636) discussed the apothecaries' so-called "Cyrene powder." He concluded that it was inauthentic. In similar terms to Mattioli, he argued that it was clear from Strabo that both the plant and its sap had already utterly disappeared, and thus its sap should not be available now either.28 Nor could silphion be equated with other plants such as Asa foetida, as Garcia de Orta had stated in his work on Indian plants, for their properties differed.29
In 1570, Pierre Pena and Mathias de L'Obel disagreed that such ancient testimonies could prove the utter disappearance of silphion. "Even if we agree that that famous Cyrene Laser was already missing in the era of Pliny, we will not be completely persuaded that no Laser exists in nature," they wrote. "For besides the fact that metaphysical dogmas teach that no species can entirely disappear, In contrast to what is done today by those gleaners of authority, it did not please us to pile up pages on this history from the ancients, none of whom perhaps were acquainted with that plant … which it seems was not seen by Dioscorides & Theophrastus, but only heard or read about. Therefore, there is no need for much wrangling of words, as is the practice today, but travel and painstaking inspection, since this is often limited among the ancients and more often does not exist at all.31
Instead, Pena and de L'Obel reproduced a plant sent to them by an apothecary of Marseille, which appeared more similar to the Cyrenaic plant than other candidates.
Numismatic Botany
These authors of herbals often prioritized eye-witness testimony, either from travelers or from garden specimens reproduced in woodblock prints. In the case of a possibly extinct plant, however, material sources from antiquity were largely lacking. Ancient coins offered the perfect intersection between erudite philology and eye-witness observation.32 Through coins, investigators of sil phion had ancient material evidence, although they still owed their knowledge that the plant pictured on the coin was in fact silphion to textual sources such as the twelfth-century Byzantine historian Joannes Tzetzes, who had described a Cyrenaic coin depicting the Cyrene people presenting silphion to Batto.33 Antonio Agustín (1517-1586), in his 1587 Diálogos de las medallas, which was translated into Italian in 1592, reproduced two versions of one type of Cyrene coin, which showed silphion as a symbol of Cyrene, with horned Ammon on the obverse (see Fig. 2 ). Agustín noted that the ancient practice of putting silphion on Cyrene coins had been recorded by Aristotle, on the basis of the scholia on Aristophanes' Plutus. Through these coins, one might see "this plant unknown to our times."34 The Paduan professor Prospero Alpini (1553-1617) utilized a Cyrene coin with horned Ammon in order to identify a plant in the medical garden at Padua as Laserpitium.35 Whether it was the true "Cyrenaic Laserpitium," however, he dared not say.36 Alpini reproduced the plant, but not the coin. The coin did appear in the 1629 Plinian Exercises on Solinus of Claude Saumaise (1588-1653). Saumaise also reproduced in facsimile an image of silphion from a thousand year-old codex of Dioscorides. It did not look at all like the plant on the coin. Saumaise admitted that he did not know if it was drawn after life or merely following the text of Dioscorides. He had likewise read about the production of laser in a very old Greek codex in the Royal Library.37
The silphion/Ammon coin also appeared in the edition of Theophrastus of Johannes Bodaeus à Stapel (1602-1636) (see Fig. 3 ), who cited Alpini's account at length. À Stapel claimed to have grown the plant Alpini had identified as "Laserpitium" in his own garden. He was also able to compare it as an eye-witness, he claimed, to the coin with the horned Ammon, for he had observed more than one of these coins, he said, in the collection of the merchant and political agent Joachim Wicquefort.38
The diplomat Ezechiel Spanheim (1629-1710) devoted a chapter of his work on ancient coins to the botanical uses of coins, beginning with the example of The Two Books had been requested from Pancirolli by Emanuele Filiberto (1528-1580), the Duke of Savoy, and they were dedicated to the Duke's successor, Carlo Emanuele (1562-1630). As Cornel Zwierlein has discussed at length, both Dukes were proponents of the fashionable reason of state. The latter, appearing in the genre of discorsi, reshaped political knowledge from a normative and abstract virtù into a flexible strategizing in response to changing circumstances. In the Savoyard court, drawing parallels between different periods was a popular genre. One such discorso, begun in Carlo Emanuele's own hand, compared figures of ancient and modern history to each other as well as to natural phenomena.42 Pancirolli's work also circulated in manuscript as an Italian discor so.43 Pancirolli mentions that he had often discussed its content with Carlo This parallel did not sift large bodies of evidence in order to come to well-reasoned conclusions about an object's appearance or disappearance, but rather quickly jotted down new and lost things. As Salmuth commented, merchants composed waste-books or "adversaria" next to their books of accounts. "These adversaria are chaotic tables, or little books of notes and charts which they write quickly, lest something slip their memory. Later these could be edited into correct and permanent tables."47 And, Salmuth noted, commenting upon Pancirolli's view of an always changing world, "one might well cite here 'Nature daily hurries to produce new forms,'" from the twelfth- Although the Two Books also included artificial objects, political institutions, and cultural practices, the very first section of Pancirolli's Two Books was devoted to "Of Natural Productions which are utterly lost."51 He weighed these against new-found American botanicals such as sarsaparilla and sassafras. The titlepage which first appeared in the 1629 edition dramatized Pancirolli's contest between old and new empires (see Fig. 4 ).
Federico Cesi
By far the lengthiest treatment of silphion to date was the thirty-one page manu- plants can be linked not only to the influx of new botanical knowledge, but to Cesi's interest in lost ancient naturalia, which, as in Pancirolli's case, ran parallel to his interest in new naturalia. In his study of silphion, Cesi thoroughly reviewed the ancient sources and sorted through philological, as well as numismatic questions, at length. He began with a description of the plant, a brief account of its unusual life cycle, and its names and various varieties. He described the well-nigh miraculous medical effects of the sap, which could cure more than seventeen types of ill- ness and which tasted wonderful as well, as Plautus had testified. The plant was also of a beautiful color; "it was no wonder," wrote Cesi, "that according to Solinus," who also commended its delightful odor, "the Asbystae or Asbytae lived on laser." "It is certainly greatly to be mourned if these special gifts of Nature are lacking to our times, especially to our physicians, and to our philosophers," he lamented. "Matthiolus along with several others of the moderns assent to this loss, persuaded by reason of price and rarity already in ancient times," he continued, offering Pliny and Strabo's accounts of the inroads made by the barbarians and tax farmers into the silphion supply.56 Cesi was intrigued by an alternative to complete extinction. Just because the plant was lost to the ancients did not mean, he said, that it could not appear again, for over time the faculties of nature vary and they are spread and mature in different places. Did not the Cyrenes attribute the origin of laser to a deluge? Then why should not the same occur in other times and places? Certainly, the traffic in medicines and other goods is most mutable. We know that antiquity considered silk to be the greatest luxury, and it now clothes all the common folk. On the other hand, Agalloch was then so common that Dioscorides substituted it for Thuya wood, whereas today forty pounds of Thuya will buy one of Agalloch.57
Many botanists, Cesi noted, had identified various local forms of silphion. Jean Ruel, for example, called Angelica the "French Laserpitium," and Leonhart Fuchs identified a "German Laserpitium."
It should be remembered that the variability of regions and the heavens through cold and heat as well as through diverse astral lights has the ability to shape plants, altering them in their powers as well as in their 56 Cesi Notably, Cesi set this variability of climate and nature in light of the variable history of commodities in global trade rather than in light of the plant's metaphysical form, as had Scaliger. The various modern equivalents described by the botanists did bear a laser, or sap. While they were weaker than the true Cyrene silphion, these modern saps did offer certain medical benefits. "As the promoters of these plants show diligently enough, it stands to reason to recognize in these plants silphion in its European form … .The weakness of powers, the differences of its parts, and the paucity of liquor can by justified by the climate of our regions, as often happens… ."59 Although Cesi thought that silphion might be considered not completely lost, he would, nevertheless "search through the remains of the earliest antiquity for at least an outline of its image."60 He left space in his manuscript for illustrations of the two Cyrene coins published by Agustín (the space remains blank today).
Cesi's On Laserpitium offers but one indication of the attention Linceans paid to lost ancient species. The Lincean Fabio Colonna (1567-1640) devoted a study to the lost ancient purple.61 In a work on rare plants he also promised a future work on silphion (which he believed could be identified with the modern Angelica), but he never published one.62 The Lincean Francesco Stelluti (1577-1652) referred to Cesi's manuscript on silphion in his Italian translation of Persius. Best known for its discussion of the telescope, the edition of Persius also allowed Stelluti to discuss much ancient Roman material culture often 58 Ibid considered lost, including natural objects such as cassia, true cinnamon, amomum, purple, and silphion.63 Silphion was also prominent in Stelluti's edition of Cesi's plant taxonomy, which appeared as a series of branching dichotomous charts arranging plants according to various criteria. It was first published alongside the edition of Hernández. Such branching tables, referred to by the Linceans as a "diagraph," divided plants according to an array of factors. For instance, one chart organized plants according to their "nobility and fame," including the "Laserpitium of Cyrene, which was portrayed on coins, and in the proverb 'Silphium to Battos' indicated the greatest honor, was preserved even in the treasury at Rome, and was famous as a medicine, food, and perfume." 64 One graph discussed the sources for plant names and in doing so addressed the question of silphion's sudden appearance and possible extinction. Names should be based either on observation of the plant or discussion of the plant. The former applied to the case of plants whose appearance could be seen either within the book of nature or printed somewhere. Plants which could be seen could be divided into those which had been previously treated and those which had not been previously treated. Those which had not been treated might be new either to nature or merely to scholarship. Plants might be new to nature since nature was continually undertaking new things and was accustomed to produce diverse things on account of the variety of places. Cesi's example of such natural novelty was silphion, which was unknown before the Cyrenes, and had been first generated in a "pitchy rain."65 The new appearance and qualities of these plants should be studied, for they might suggest a name for the new plant. If their novelty was very great, the plant might be considered a new class. If the novelty was less, it should be enquired where the plant should be placed in the order of known, older plants. If the plant was similar to some group of older plants, it should acquire its cognomen on the basis of its greatest difference.66 Those plants that had been studied before could be divided between Early Science and Medicine 19 (2014) 424-447 purple made the leap from his list of forgotten ancient things (where it appeared as number 70 of "Mirabilia Aristotelis") to the list of those he desired. The fact that purple could be recovered was proven by the fact that others had recovered it, such as the Lincean Fabio Colonna; Number 60 of the third century of Philomathetica was also "the violet purple of F. Colonna (Purpura Violacea F. Colonna)."77 In contrast to its prevalence among Welsch's ancient things, silphion does not appear among his Philomathetica. Its continual appearance among the Axiologia Antiquorum showed how widely imbricated silphion had once been within ancient society before being rudely uprooted. Welsch's silence on the topic in the Philomathetica suggests that, in contrast to other ancient things such as purple, this was one of those ancient things which could not be recovered.
Conclusion: Paper Technologies and Views of Nature
With good reason, many scholars of natural history have focused more on the massive expansion of botanical knowledge in the early modern world than upon the study of ancient, lost species. New world discoveries and global exploration flooded Europe with unknown parts of nature.78 Along with such spectacular increases came efforts to document, record, and control the flow of new knowledge through various observational and organizational technologies. 79 In recent historiography, such empirical techniques have drawn attention because they appear to indicate a new epistemic stance.
Lost ancient species were fellow travelers within the paper technologies developed for identifying extant naturalia. Silphion regularly appeared within sixteenth-century herbals alongside extant plants. Others, such as Cesi, Pancirolli and Welsch devoted specific studies to lost things, a practice parallel to their interest in newly found and extant things. Among these varied sources, no consensus was reached concerning the question of extinction and species Early Science and Medicine 19 (2014) 424-447 constancy. The category of silphion could be broadened to include very dissimilar plants (Ruel, Fuchs, de Orta, Pena and de L'Obel), species could change over time (Scaliger and Cesi), or they could be thoroughly lost (Turner, the later Mattioli, Cortesi and Pancirolli).
Differing views of natural change might inform the varying paper technologies adopted for collecting lost things. Pancirolli, his commentator Salmuth, and Welsch, for example, all emphasized the hasty and disordered nature of their collections. These qualities seem the very reverse of the careful, empirical techniques associated with new epistemic approaches to nature. However, haphazardly composed miscellanies of lost things were not antithetical to empirical catalogs describing extant objects. The study of lost things can help to continue to contextualize and emphasize the nature of the early modern fact as contingent and open to change over time, like the structure of nature itself. 80 The catalog of lost things proved influential for future naturalists since research into lost things supported the utility of natural knowledge. 81 Whether the fault of barbarians or tax farmers, an ill-conceived human destruction of silphion suggested how a self-interested treatment of nature could result in the loss of a common good. Cesi lamented the loss of this plant for moderns, and Pancirolli placed it among the "debits" of modernity. Later naturalists suggested that lost things ought to be rediscovered for the benefit of humankind. Robert Boyle, for instance, suggested searching for Pancirolli's lost things as one way that the "Experimental Philosopher" might serve society. 82 Explorers long continued to seek out the ancient silphion; it was still on the desiderata list of the Society of Geography of Paris in 1824, when a prize was offered and awarded for its discovery.83 For the concept of extinction, such long-lived attention was a double-edged sword. On the one hand, the ancient and modern opinions maintaining that such plants had truly disappeared from the realm of nature continued to be aired. On the other hand, some never lost hope that ancient plants could be rediscovered in new places. This very doubt, however, long kept the lost things among research desiderata. 84 
